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DETAILED ACTION 

1. This action is a first Office action on the merits of Application Serial No. 
10/605,087. Currently, claims 1-17 are pending. 

Election/Restrictions 

2. Restriction to one of the following inventions is required under 35 U.S.C. 
121: 

I. Claims 1-13, drawn to a process of making an array of DRAM cells, 
classified in class 438, subclass 243. 

II. Claims 14-17, drawn to an integrated circuit including an array of 
DRAM cells, classified in class 257, subclass 302. 

3. The inventions are distinct, each from the other because of the following 
reasons: Inventions I and II are related as process of making and product 
made. The inventions are distinct if either or both of the following can be 
shown: (1) that the process as claimed can be used to make other and 
materially different product or (2) that the product as claimed can be made by 
another and materially different process (MPEP § 806.05(f)). In the instant 
case, the product as claimed can be made by another and materially different 
process. For example, in another and materially different process, the first and 
second set of trenches are formed in the same step. 

4. Because these inventions are distinct for the reasons given above and 
have acquired a separate status in the art as shown by their different 
classification, restriction for examination purposes as indicated is proper. 
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5. During a telephone conversation with Steven Capella on 15 July 2004 a 
provisional election was made without traverse to prosecute the invention of 
Group I, claims 1-13. Affirmation of this election must be made by applicant in 
replying to this Office action. Claims 14-17 are withdrawn from further 
consideration by the examiner, 37 CFR 1.142(b), as being drawn to a non- 
elected invention. 

6. Applicant is reminded that upon the cancellation of claims to a non- 
elected invention, the inventorship must be amended in compliance with 37 
CFR 1.48(b) if one or more of the currently named inventors is no longer an 
inventor of at least one claim remaining in the application. Any amendment of 
inventorship must be accompanied by a request under 37 CFR 1.48(b) and by 
the fee required under 37 CFR 1.17(i). 

Specification 

7. The specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of35U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 
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8. Claims 2-12 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

It is unclear as to which trenches the phrase said trenches recited in 
claim 2, line 3 refers to: the first set of trenches, the second set of trenches, or 
both the first and second set of trenches. For purposes of examination, the 
phrase is interpreted to mean one of the first and second trenches or both. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in 
this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or 
in public use or on sale in this country, more than one year prior to the date of application for 
patent in the United States. 

9. Claims 1-8 and 13 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Radens et al. (US 6,437,388 Bl). 

The Radens et al. Patent (Radens) discloses a method of forming an array 
of DRAM cells (figs. 3-13 and accompanying text). The method comprises the 
following steps: forming trench capacitors in a first set of trenches 12 in a 
semiconductor substrate 14, wherein each capacitor comprises a buried plate 
16, a capacitor dielectric 17, a collar 18, and a storage node 20 (fig. 3 and col. 
4, line 63 - col. 5, line 7); forming vertical transistors above the trench 
capacitors in the first set of trenches, wherein each of the vertical transistors 
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comprises a gate oxide layer 30 and a gate conductor 28 (fig. 3 and col. 5, lines 
14-22), and wherein the capacitors and vertical transistors are connected by a 
set of buried straps 24 formed at a strap depth in a layer of the substrate (fig. 
2); forming a second set of trenches in the substrate, the second set of trenches 
being disposed between members of the first set of trenches (fig. 5 and col. 6, 
lines 3-9), the second set of trenches having an insulating liner 44 at the strap 
depth (figs. 6, 7, and col. 6, lines 14-21), whereby potential paths between 
adjacent buried straps in the first set of trenches are blocked from forming; 
and the second set of trenches contain a vertical conductive path 42 
connecting body regions in the substrate 14 at a level above the strap 24 depth 
and bias regions in the substrate at a level below the strap 24 depth (fig. 5 and 
col. 6, lines 3-9). 

The second trenches are etched within upper and lower regions of 
a well 40, such that the upper and lower regions of the well are connected by a 
conductive path 42 (fig. 5). The well 40 is formed prior to the formation of the 
second set of trenches (fig. 4 and col. 5, lines 42-47). 

The liner 44 is formed on the interior surfaces of second set of trenches, 
and etched on the bottom surface of the second set of trenches, so that the 
conductive path extends to the substrate through the bottom surface (fig. 6 
and col. 6, lines 22-25). 
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Each of the second set of trenches is filled with a conductive material 48 
(fig. 6 and col. 6, lines 24-28). Subsequently, the conductive material is 
diffused into the substrate at region 50 (fig. 6 and col. 6, lines 29-33). 

The each of the second set of trenches is formed with a transverse 
dimension that is the minimum distance permitted by lithography (figs. 4, 5, 
col. 5, lines 57-61, and col. 6, lines 3-7). 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S. C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which the subject matter pertains. Patentability shall not be negatived by 
the manner in which the invention was made. 

10. Claims 9-12 are rejected under 35 C/.S.C. 103(a) as being unpatentable 
overRadens et al in view of Hodges et ah (US 5,260,229). 

It is noted that in the specification, a step of nitriding the interior surface 
of the second set of trenches occurs separately from the step of forming the 
nitride insulating liner within the second set of trenches, both steps of which 
are performed prior to the step of filling the second set of trenches with a 
conductive material (par. 47-51). However, for purposes of examination, the 
nitriding step recited in claims 9-12 is interpreted as the step for forming the 
insulating liner of claim 1, since the claim language does not preclude this 
interpretation. 
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As discussed above, Radens discloses forming a second set of trenches in 
the substrate, the second set of trenches being disposed between members of 
the first set of trenches and having an insulating liner 44 at the strap depth. 
The insulating liner is formed prior to filling the trenches with a conductive 
material (col. 6, lines 14-19). In a preferred embodiment, the insulating liner is 
a silicon nitride layer (col. 6, lines 14-19). While Radens teaches that the 
insulating liner is a silicon nitride layer, Radens does not teach that the silicon 
nitride insulating liner is formed by nitriding the interior surface of the second 
set of trenches. Instead, the insulating liner is formed by depositing a silicon 
nitride film. 

The Hodges et al. patent (Hodges) discloses a method of forming isolation 
regions (figs. 1, 2A, 3A and accompanying text or figs. 1, 2B, 3B and 
accompanying text). This method comprises forming a silicon nitride layer 14 
on a substrate 10 by one of a deposition technique, chemical vapor deposition 
(CVD), and rapid thermal nitridation (RTN) (fig. 1 and col. 3, lines 19-27). 
Hodges suggests that nitridation can be used in place of CVD as an alternate 
method for forming silicon nitride films. 

Since both Radens and Hodges are from the same field of endeavor, the 
purpose for which Hodges is relied upon would have been recognized in the 
pertinent reference of Radens by one of ordinary skill in the art at the time the 
invention was made. 
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It would have been obvious to one of ordinary skill in the art, at the time 
the invention was made, to form the silicon nitride liner layer 44 by nitriding 
the interior surface of the second set of trenches, instead of by depositing a 
silicon nitride film, since nitridation is an alternate method used to form silicon 
nitride films. 

Any inquiry concerning this communication or earlier communications 
from the examiner should be directed to Toniae M. Thomas whose telephone 
number is (571) 272-1846. The examiner can normally be reached on Monday- 
Thursday from 8:30 a.m. to 5:30 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Amir Zarabian can be reached on (571) 272-1852. The 
fax phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see 
http://pair-direct.uspto.gov. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217- 
9197 (toll-free). 




own 

02 August 2004 



MaryWHczewsH 
Pn mary Examiner 



